A new molecular spectrum has been observed in the 3820 -3920 Ä region by submitting nitrogen molecules to the impact of hydrogen ions in the 5 -30 KeV energy range. The most intense band may be attributed to the (0-0) transition of a new system 4 2'u + -*• X 2 2g + of N2 + . The following molecular constants have been determined: Tc -3,16 eV, re=1,077 Ä, 3 *=0,7 cm -1 for the quartet state.
The spacing between the strong lines of this new transition, which is very close to that of the (0,0) band of the F.N.S., as well as its even multiplicity give strong support to its attribution to N2 + .
The analysis of the most intense band leads to a value of the lower rotational constant which is very close to that of the ground state of N2 + . Assuming that X 2 2g + is actually the lower state of this new system, the upper state may be a new state, unless the extra lines belong to a transition A 2 //U->X 2 -Tg + induced by the electronic perturbation of B (f = 0) by A 2 /7U (v = 10). Such a perturbation has been already observed 19~25 . From the rotational constants of the levels involved, the wave numbers of the (10,0) band belonging to the A 2 77u -> X 2 2g + transition have been calculated. No agreement exists between the latter values and the observed ones. Accordingly, the hypothesis of such a transition must be rejected.
The observed transition has an energy very close to that of the (0,0) band of the F.N.S. The upper level of the former should thus be in the vicinity of B 2 -Tu + (y = 0), if the lower level is the ground state of N2 + , as stated above. The only stable yet unknown states in this region are quartet states, first predicted by Mulliken 26 , later calculated by Gilmore 27 and recently by Andersen 28 . Among these states, 4^u+ lies very near to B 2 2u + . Taking into account the presence of several branches -often in coincidence -having P or R character, and the absence of a strong Q branch, we have attributed the intense lines to the (0,0) band of a new 4^u+ ->-X 2 2g + transition of N2 + . This assumption is further supported by the expressions of the rotational term values belonging to a state, first given by Budo 29 . They show that two levels Fx and F4 coincide, as do also F2 and F3 for not too small values of the rotational quantum number. Thus the spectrum consists mainly of doublets, as we have observed. Their spacing gives the value of the spin-spin interaction constant e. We have found that 3 £ = 0,7 cm -1 . The rotational analysis of the most intense band leads to the following constants (in cm -1 ) : r00 = 25563,3; B'= 2,064; D'= 5-10" 6 .
Other lines also appear, in the region of the (1,1) band of the F.N.S. The following mechanism may be assumed for theN2 + ( 4 -^') ion formation:
No(X + H2 + -> N2 + ( 4 2y) +H + H .
Molecular hydrogen ions (produced in our source by H.F. discharge) are taken into account (rather than protons), in order to respect the Wigner spin conservation rule [33] [34] [35] . That is why the new system was not observed under the impact of atomic ions such as Li + and Na + .
A more detailed report of our results is being prepared.
